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"We are producing generations of cynical citizens with little trust in one another, much less in their government. Given the central role of trust in solving social dilemmas, we may be creating the very conditions that undermine our own democratic ways of life." (Ostrom 1998:18) Other scholars have expressed similar criticism. They believe that training in economics theory negatively affects the behavior of the students. Students adjust their behavior to the economics theory taught rather than the other way round.
"Cynics are therefore in the business of making prophecies that threaten to become self-fulfilling. If the norm of public spirit dies, our society would look bleaker and our lives as individuals would be more impoverished. That is the tragedy of 'public choice'." (Kelman 1987:94) But do we really have to be concerned about the effects of teaching Rational Choice theory?
Interestingly enough, the empirical results available are mostly based on laboratory experiments are not uniform and thus do not all support the concern just raised. Moreover, experiments by economists with economics students have the problem that it cannot be excluded that the students just play the equilibrium they learned in their classes but behave quite differently in their every day life. We therefore here present empirical evidence from a natural experiment. The results do not support such an indoctrination hypothesis. Teaching Rational Choice theory does in fact not inhibit cooperation. The second part of our paper argues that there are nevertheless good reasons to refrain from further economic imperialism and to import ideas from other social sciences, above all psychology, into Rational Choice models.
The paper proceeds as follows. Section I summarizes previous research on the influence of economic theory on cooperation. The data set used is presented in Section II. The following Section interprets the results. Section IV discusses possibilities to enrich Rational Choice theory.
The final section draws conclusions.
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I. Previous Research
An often cited paper about the effect of Rational Choice thinking on students' cooperation is by Regan (1993, 1996) . They show in a prisoner's dilemma game and in a survey that economists are less cooperative and donate significantly less money to charities than other people. They find evidence that this lower readiness to cooperate is caused partly by economics education and that there is "... a heavy burden of proof on those who insist that economics training does not inhibit cooperation "(1996:192) . Similar results are found by Blais and Young (1999) who test the impact of the Rational Choice model of voting on political participation in a national election in Canada. They replicate an idea of Brunk (1980) in a more sophisticated way. Their 10-12 minutes introduction to Downs' participation model (which argues that vote participation is irrational as the probability of changing the outcome is minimal) cet. par. reduced the turnout of the students involved by 7 percentage points. Hence, the exposure to the economic theory of voting is found to erode students' civic virtue. The answers to a questionnaire suggest that the exposure to Rational Choice theory changes not only the perceived probability of casting a decisive vote but also affects peoples' attitudes, such as acceptance of norms, perceived social pressure or perceived obligation to vote in a democracy.
But the literature on the topic is not uniform. Some studies do not find any behavioral differences between economists and non-economists (Isaacs et al. 1985; Laband and Beil 1999) . Though other studies do find differences between economists and non-economists, they attribute these behavioral differences to a selection rather than to an indoctrination effect of economics training (e.g. Marwell and Ames 1981; Frey, Pommerehne and Gygi 1993; and Frank and Schulze 2000) . Yezer, Goldfarb and Poppen (1996) even claim that economists are more cooperative than students of other majors.
6
These inconsistent conclusions are mainly based on experimental evidence. But it is problematic to solely analyze the influence of economics training with experimental evidence. It cannot be excluded that students see the experimental setting 'as an IQ test of sorts' (Frank 1988: 226) .
Students with knowledge of Rational Choice theory may behave in the experiments the way they suppose or know theory suggests, while they act quite differently in ordinary life. The relevant question is not how people with knowledge of Rational Choice theory play in an experimental game but how they act in their normal life. Therefore, one should look at behavior in an actual setting. In the next section, we present our unique data set based on real life behavior.
II. Data
At the University of Zurich, all students are asked each semester by the University administration whether they want to contribute to two official funds -in addition to the compulsory tuition fee.
Before the semester starts, the students must decide based on an official letter whether they want to donate money to needy students about US$ 4.20) , who then can receive a free loan from one of the funds and/or if they want to donate money to foreign students (CHF 5.-, about US$ 3), who can receive money in order to study for one or two semesters in Zurich. By ticking a respective box students consent to pay into the funds. We observe the decisions for the period between the winter semester 1998/99 up to and including the winter semester 2000/01 (i.e. five semesters). The fact that every student has to decide on his or her contribution each semester leads to a large number of observations. We can observe the giving behavior of 28'586 students who decide on average 3.4 times, depending on their number of semesters. With this data set, it is possible to test whether training in economic theory really erodes the willingness to cooperate, or more generally, civic virtue and trust.
To test whether economic theory has a negative effect on the cooperative behavior of our students, we consider two groups of students who are exposed in different ways to economic theory: non-economists, who do not learn the special heuristic assumptions concerning human behavior, and economics students, who learn Rational Choice theory as part of their studies. The way the study of economics is organized at the University of Zurich allows us to control for different levels of economic knowledge. In a first stage, students undertake their basic study, which takes about 2 years (4 semesters). After passing an exam covering basic microeconomics, they enter the main stage and choose between political and business economics. After their graduation, students may start their Ph.D. study. The strict official procedure when asking the students about a contribution to the two funds offers a good environment for studying the question of whether students with knowledge in Rational Choice theory behave differently from those without such knowledge.
III. Analysis and Results
A look at the descriptive statistics shows that economists donate less than non-economists. While 68.7 percent of students with non-economic majors give money to at least one fund, only 61.8 percent of economists are willing to contribute to the funds.
2 This behavioral difference can be due to two effects. (1) Selection hypothesis. Selfish persons study economics and Rational Choice theory. Behavioral differences exist already at the beginning of their studies before a single lecture in economics theory. (2) Indoctrination hypothesis. Rational Choice theory erodes the willingness to cooperate of the students. During their studies they become more selfish. Only the indoctrination hypothesis is relevant for the question of whether exposure to economic theory 8 changes one's behavior. Support for this second hypothesis would be extremely problematic for a concept of economic imperialism and Rational Choice theory because it would -as a negative extern effect of this successful analytical approach -raise students' selfish behavior.
The two hypothesis will now be analyzed in turn.
Selection effect Table 1 shows the results of a probit analysis to test for a selection effect. The dichotomous dependent variable equals 1 if the students contribute to at least one social fund, and equals 0 if they decide not to give any money. The model is estimated for a subsample of students, namely freshmen. These students have not attended any lecture in economic theory at University.
Therefore, these differences in behavior cannot be due to an indoctrination effect. Overall, we control for pre-university knowledge in economics with a dummy variable, which equals 1 if the students have attended economics courses in high school and 0 otherwise. Further control variables are personal factors (age, gender and nationality) and a dummy variable for the period (semester/year) in question. As it is the case in probit analyses that the coefficients are not easy to interpret, we give the marginal effects in the third column, to indicate, how the probability of contributing is affected compared to the reference group.
TABLE 1
The results of the estimation suggest a selection effect. Students who study economics behave more selfishly than other students independent of their knowledge in Rational Choice theory. The probability that they donate to one of the social funds is c.p. 4.5 percentage points lower than for non-economists who constitute the reference group. Pre-university knowledge in economics decreases the probability of contributing by 3.2 percentage points. This can be due to either a selection or indoctrination effect. But it can be excluded that pre-university knowledge explains the selection effect found for the University freshmen.
The estimation in table 1 also controls for personal characteristics which may influence giving behavior and systematically correlate with studying economics, e.g. women tend to study less often economics and might differ in their giving behavior. Not controlling for gender could bias the effect of studying economics. The control variables show the following effects: Women tend to donate less money than men to the two social funds, as do foreigners compared to the Swiss (however, only the gender effect is statistically significant). Age has a positive effect on donating but this is scarcely statistically significant. In recent semesters (periods), students were more willing to give money to the two funds than in earlier periods, as indicated by the positive signs of the respective coefficients.
Since the two hypothesis are not mutually exclusive we will test in the next section if there is in addition an indoctrination effect.
Indoctrination effect
The indoctrination hypothesis is supported if the difference between the contribution of economists and non-economists widens during their respective studies. To test for the economic knowledge of the students we look at different stages in their studies. At the end of every stage they prove their abilities in an written exam. Roccas (2000) who analyze the personal value priorities of economists and find systematical differences to non-economist. However, the result cannot be explained by an effect of any observable training in economics.
Our real life data set suggest that, public choice does not make students behave more selfishly or crowd-out their civic virtue. Thus, we find no evidence that makes a reform of Rational Choice education urgent in order not to produce even more selfish persons. Nevertheless, there are other important reasons to reform Rational Choice and to improve the underlying assumptions about human behavior.
IV. Importing new ideas into Rational Choice
'Economic Imperialism', or more generally Rational Choice theory, which builds on the selfinterest assumption, has had great success in many areas outside economics, examples being politics, history, law, the arts, or the family (e.g. Becker 1976 , 1996 , Stigler 1984 , Frey 1999 , 11 Lazear 2000 . It has been warned that the application of the calculus of self-interest may run into decreasing marginal returns. We postulate that ideas from other social sciences should be imported into Rational Choice theory and economics (see e.g. , Throsby 2001 and Ostrom 1998 . While this is unlikely to change the behavior of the students of Rational Choice, it leads to systematically different policy conclusions. Such a new orientation of Public Choice should take into account that (1) (1) People do not always act rationally and therefore deviate from expected utility maximization, which in Rational Choice analysis is the standard model to describe how people decide about future actions (Thaler 1987, Frey and Eichenberger 1989) . Such anomalies have been identified in experiments, real life situations and even in markets with almost perfect competition: the stock market (for a survey of behavioral finance see Shleifer 2000) . Introducing these anomalies into Public Choice analysis helps to explain different puzzles (Quattrone and Tversky 1988, Frey and Eichenberger 1991) . For example, individuals do not make decisions in an absolute way but always with respect to some standards. This reference point may often be the status quo or past experience (Samuelson and Zeckhauser 1988) .
But individuals realize that they are subject to such anomalies and create appropriate institutions.
Hence, many political actions are driven by the acceptance of anomalies. Pension schemes, for example, are a result of people's control problem to discount appropriately (O'Donoghue and Rabin 1999, Laibson 1997) . The creation of such rules and institutions supports the notion that we do not have to relinquish Rational Choice theory but should accept rationality in a broader sense.
(2) Standard Rational Choice theory suggests that people react systematically to changes in relative prices. The incentives set from outside motivate people to behave in a predictable way.
The incentive based policies such as the polluters-pay principle, pay for performance or fines for failing to participate in policies are built on this assumption. But political economists know that there must be more than this extrinsic motivation to undertake a specific task. A lot of observable activities such as donating money (e.g. Andreoni 1990 , Clotfelter 1997 and Weisbrod 1997 , tax paying (e.g. Slemrod 1992, Andreoni, Erard and Feinstein 1998) and voting (e.g. 2000) can not be explained by standard rational choice theory.
Mueller 1997, Jones and Hudson
There is wide empirical evidence that people have an intrinsic motivation, where people perform an activity for its own sake because of reasons lying within their own persons. Moreover, there is a dynamic relationship between extrinsic and intrinsic motivation: Under identifiable conditions extrinsic incentives crowd-out intrinsic motivation. The effect is well known and supported in various experimental studies in social psychology (Lepper and Greene 1978 and Deci and Ryan 1985 , Ryan, Koestner and Deci 1999 and was introduced into economics as 'Crowding Out' effect (Frey 1997 , for a survey see Frey and Jegen 2001) .
Introducing the concept of intrinsic motivation and its potential crowding out by extrinsic rewards changes policy implications. Frey and Oberholzer-Gee (1997) show that a monetary compensation offered for a NIMBY (Not-In-My-Backyard) -project in a Swiss community did not increase but decrease political acceptance. The intrinsic motivation to exhibit civic virtue by accepting the project was crowded out. Similarly, Frey and Goette (1999) find that payment for 13 volunteers, also in the political realm, has ceteris paribus a negative effect on effort. Volunteers have substantial intrinsic motivation which is crowded out under specific conditions. These results suggest that the relative price effect does not always work in the expected way. One should carefully consider the effect on intrinsic motivation while implementing extrinsic incentives.
(3) Communication tends to be neglected in Rational Choice analysis. In classical Prisoner's Dilemma games, actors are artificially constrained not to speak to each other. 4 But it is known from many experiments that communication strongly helps to form contracts to prevent free riding (Sally 1995 , Ostrom et al. 1994 ).
In political decision-making, the citizens' discourse is of crucial importance Frey 1994, Frey 1994) . For Public Choice analysis to understand the influence of communication is extremely fruitful. Oberholzer-Gee and Kunreuther (2000) present a theory and empirical evidence about how public opinion, revealed in public discussions and in the polls, can influence the decision of politicians. They find that politicians support projects that their community publicly favors and vice versa. The more direct democratic a political system, the more important is discussion. The choice between alternatives is hence only one aspect of the decision mechanism; perhaps even more important is the process of verbal exchange which takes place before casting the vote in a referendum or initiative. 5 According to the philosophical and sociological theories of Habermas (1983) and Apel (1990) , such discourse not only improves 14 citizens' perception and information, but may also shapes the normative evaluation of the problem at stake.
V. Conclusion
This paper shows in the context of a natural experiment at the University of Zurich that the teaching of economic theory does not reduce the cooperative behavior of the students. Students of economics behave more selfishly than students of other disciplines but these differences are due to a selection effect rather than an indoctrination effect. Already before they start their study, students of economics donate less to a social purpose. In contrast to what is often feared and claimed, the conventional Rational Choice approach does not reduce the civic virtue of the students analyzed. The students seem to understand that Rational Choice is not a normative advice for everyday life. Nevertheless, there are good reasons to change Rational Choice theory.
Ideas from other social sciences should be imported to get a broader understanding of human behavior. The paper presents three elements bringing new insights into the analysis of political decision-making: decision anomalies, intrinsic motivation and personal discourse. They lead to significantly different policy conclusions and help to develop Rational Choice analysis in a fruitful way -but don't expect our students to become better human beings. 
